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•Gly Asp 
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CCG CTA 
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ID 
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70 ■ 
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Pro Ala 

150 
nc TCC 
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'Tyr Asp 

kso ■ 

GTC ACC 
Yal Ihr 

550 
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Asp Lys 

510 
GAA AGT 
Glu Ser 

570 
TGC TGT 
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TTC TAC 
Phe Tyr 
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A6C AGC 
Ser Ser 
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CAC ATA 
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ATC CCE 
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790 . BID . 85D' 

TTC TAT CTE CCT TCA EAE TET 65C EAE AAS ETC ACA CTE TEC ATC TCE ETE CTG 
Phe Tyr Leu Pro Ser Glu Cys Ely Glu Lys Val Thr Leu Cys He Ser Val Leu 

^^850 , S70 . 890 

CTC ACC ETC nC CTE CTE CTC ATC ACC GAG ATC ATC CCE TCC ACC TCE CTG ETC 

Leu Thr Val Phe Leu Leu Leu lie Thr Elu lie lie Pro Ser Thr Ser Leu Val 

SIO . . 950 .950 

CTC ATC EEC -EAE TAC CTC CTC HC ACC ATE ATC TTC ETC ACC. CTC TCC ATC ETC 
Leu lie Ely Glu Tyr Leu Leu Phe Thr /tet .lie Phe Val- Thr Leu Ser lie Val 

570 . 990 . IDIO 

^"^^ AAT GTG CAC CAC CGC TCE CCA CEC ACA CAC ACE ATE CCC ECC 
Val Phe Val Leu Asn Val His His Ars Ser Pro Are Thr His Thr net Pro Ala 

,1030 . 2050 . 1070 

CGT AGA ETC TTC CTE EAC ATC ETE CCT CEC CTC CTC TTC ATE AAE CEC CCC TCT 

Arg Arg Val Phe Leu Asp He Val Pro Arg Leu Leu Phe Met, Lys Arg Pro Ser 

mo 1150 
TEC CEE AGA CTT ATT EAG TCC ATS CAC AAE ATE ECC AAC ECC CCC 
Cys Arg Arg Leu He Elu Ser Met His Lys Met Ala Asn Ala Pro 

1170 . . 1190 

CCT ETE EEC EAE, CCC EEC ATC TTE AET EAC ATC TEC AAC CAA EET 
Pro Val Ely Elu Pro Ely He Leu Ser Asp He Cys Asn Gin Ely 

1230 . 1250 

ACT nC TEC AAC CCC ACE EAC ACA ECA ETC EAE ACC CAE CCT ACE" 
Thr Phe Cys Asn Pro Thr Asp Thr Ala Val Elu Thr Eln Pro Thr 

1290 , 1510 

CTT EAG -GTC CCT EAC TTE AAE ACA TCA GAG 6TT EAE AAE ECC AET 
Leu Elu Val Pro Asp Leu Lys Thr Ser Glu Val Glu Lys Ala Ser 

1350 . 1370 

EEC TCC TST CCT CCA CCC AA6 AGC AGC AST GEE GCT CCA ATS CTC 
Ely Ser Cys Pro Pro Pro Lys Ser Ser. Ser. Ely Ala. Pro Met Leu 

1^10 . 1H30 - / 

CTG AET ETC CAE CAT ETE CCC AGC TCC CAA GAA ECA ECA EAA EAT 
Leu Ser Val Eln His Val Pro Ser Ser Gin Glu Ala Ala Elu Asp 

1^70 . Itf90 

TCT CEE AET ATC CAE TAC TET EH TCC CAA GAT SEA ECT ECC TCC 
Ser Arg Ser He Eln, Tyr Cys Val. Ser Eln Asp. Ely Ala Ala Ser 

1530 . 1550 

CCC ACC AEC TCC CCE ACC TCC CTE AAE ECC CET CCA TCC CAE CTT 
Pro Thr Ser Ser Pro Thr Ser Leu Lys Ala Arg Pro Ser Eln Leu 
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Arg Cys Arg 
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GAC AGC AA6 
Asp Ser Lys 
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Prn vli I^f i^^ I^^ TGC^AAA TGC ACA TGC AAG SAA CCA^TCT CCT GTS TCC 
pro Ysi ser Asp Gin Ala Ser Pro Cys Lys Cys Thr Cys Lys GIu Pro Ser pro Val Ser 

, 2550 1570 

?Jf CIC AAG GCG GGA GGC ACC AAA GCA CCT CCC CAA CAC aG CCC CTG TCA 
Pro Val ihr val Leu Lys Ala Gly 61y Tnr Lys Ala Pro Pro Gin His Leu Pro Leu Ser 

^590 ... 1710 . 1730 

Prn ifE 4P '^M F^ 5AA-.GGC GTC CA6 TAC ATT GCA GAC CAC GTC AAG GCA GAA 
Pro Ala Leu Thr Ars Ala Val Glu Gly Val Gln Tyr lle Ala Asp His Leu Lys Ala Glu 

1750 ' , ■ . . 1770 , 1790 

ftn ThI J^^ SI l^^ I^-^ S*^? ^T'S GTC ATT GAC CGA ATC 

AsD Thr AsD.Pne Ser Val Lys Glu Asp Trp Lys Tyr Val Ala Met Val He Asp Ars He ■ 

^ . 1830 , 1850 

Hi F^ ^'^^ ^TC TGC CTT CTG GGC ACT GTG GGA CTC TTC CTG CCT CCC 

Phe Leu Trp rtet Phe He lie Val Cys Leu Lue Gly Thr Val Gly Leu Phe Leu. Pro Pro 

ia7oi ■ 1890 1917 

Trn Fl?. J^^ "^^A TGGCTTCGACAGTGTTCTCA6GCTCAC6TCTCCTGCT6ACTITGTTTCCCAG 

. Trp Leu Ala Ala Cys' . 

_ 19^3 1959 1997 

TrrcnCTCCGCACAAGTTGGCCTCCCTTCATTTATTCCTGTTATTTTGGGCTTCGTGTTATTAATATCCTTCCCTGCC 

^^^^^ 2022 204S 

TCTGTGGC6CATTGTAAGTTTTAAAAATTAATAGACCAAAGCC. . .3' 

^-2 cDNA: 3' end 

1857 I 188^ 1912 

Prn rlt 5F fi"^^ ^T^ "^^^ GGACCTGGTGGTGCCCAGCTCCCACATCTCTGTAGGGCCATAC 

Pro Trp Leu Ala Gly /tet He . 

GACTCGTCAGTCACCCACATCTTCCAAACCGGCTGACCATGAGACACCCTAGGAGAGAGATGAT^ 

2015 20^^2 2070 

GAA6TTGGCCCTGGTTCTAGTCAGACTATG66CGTG6TTGGAGAGAAATGAGGGCTGATACAGTTGCAGGCC6AGTCCC. 

2095 21 ''I '^ms 

217il 2200 2228 

TCCCGAGnGATCTCAGTTGTCCTnGAGGCCATGAAAAATTCATCCACCTTGAGGAACCAGAGCCTCTCATGCTGTGG 

GATCAATAAGACCAGGAATCTCCCACTGTGACTCTlcTGGCCACACCCTaCCCTCCCCCAAGM^ 
CCCAATTC. ..3' 
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North2South Direct Stringency Wash 

Stringency wash and final wash buffers are prepared from 20X SSC and 
10% SDS provided in the North2South Direct Kit. Buffers should be 
prepared fresh using clean labware and quality-grade water (nuclease- 
free). Using old wash buffers risks bacterial contamination common in 
dilute buffer systems without preservative especially when incubated at 
high temperature. Prepare enough stringency wash and final wash buffer 
solution for 3 washes of 20 ml/100 cm^ each. Wash volumes of 40 ml are 
sufficient when using the 50 ml centrifuge tubes. Stringency may be 
controlled by buffer salts or temperature. The standard North2South 
Direct Protocol recommends using a low stringency wash buffer, 2X SSC, 
0.1% SDS warmed to the same temperature used for hybridization. High 
stringency wash buffer, 0.5X SSC, 0.1% SDS, or ultrahigh stringency 
wash, 0.1X SDS. 0.1% SDS may be used if needed. It is important to 
verify buffers and incubator temperature with calibrated thermometers. 
Use of lower temperatures may cause background and nonspecific 
detection; higher temperatures may wash off target. Low stringency may 
be more important for smaller probes. High stringency conditions may be 
required for plaque lifts or crude samples. Be aware the dry and water 
bath incubators differ in time required to bring buffer to temperature. The 
stringency wash buffer may require 1-2 hours to come to temperature for 
larger volumes. If rapid warming is required, the buffer can be warmed in 
40 ml aliquots in 50 ml centrifuge tubes. After hybridization, transfer the 
blot to a clean wash container filled with stringency wash buffer. Wash 3 x 
5 minutes with the stringency wash buffer at the same temperature used 
for hybridization. Do not exceed 15 minutes or reduced signal may occur. 
Next, wash 3x5 minutes with 2X SSC at room temperature. Nonspecific 
signal is rarely observed. However, stringency wash buffer may be altered 
if desired. 

Notes/Conditions 

Nucleic acid thermal hybrid stability is expressed in terms of its melting 
temperature T^. Factors that influence the hybridization and washing 

include temperature, ionic strength, destabilizing agents, mismatched 
base pairs, duplex length and viscosity and base composition. Stringency 
washes are controlled by altering temperature, salt concentration and 
destabilizing agent concentration. High salt concentration favors 
hybridization reactions. Optimal hybridization is reported at 1.5 M Na+ 
(Labfax). Lowering the salt or increasing detergent concentration may 
reduce nonspecific hybridization and background. Increasing temperature 
should also decrease nonspecific hybridization and background. fback to 

topj 

Tips 
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• Use nuclease-free grade water (filtered or DEPC) for wash buffer 
preparation. 

• Normal wash conditions use 2X SSC, 0.1% SDS (at hybridization 
temperature) followed by 2X SSC (room temperature). High 
stringency washes (i.e., 0.1-0.5X SSC, 0.1% SDS) may reduce 
background for crude samples or plaque lifts. Low stringency (i.e., 
5X SSC, 0.1% SDS) may help smaller probes or low probes to 

remain hybridized. 

• Temperature as well as salt concentrations may be adjusted to 
control stringency washes. Lowering the temperature may favor 
nonspecific hybridization while raising the temperature may wash 
hybridized probe from target. 

• Do not exceed 3x5 minute washes. The longer exposure to heat 
in the absence of stabilizers can damage the enzyme. 

• Make sure the hybridization oven and buffers are at appropriate 
temperature by measurement with a calibrated thermometer, (back 

to top) 
Formula 

20X SSC 0.3 M trisodium citrate, 3 M NaCI, pH 7, 0.2 pm filtered 
20X SSPE provides better buffering for formamide based systems. This 
system is not useful for North2South Direct due to the fact that HRP is not 
stable in organics. fback to topi 
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20X SSC and 10% SDS? Will we carry separately? Other? (back to top) 
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Hybridization stringency 

A very important factor for a successful blotting experiment is the stringency of the 
hybridization conditions. If the stringency is too low, unspecific hybridization may 
occur. On the other hand, if the stringency is too high only weak or even no signals 
may be observed. 

For any hybridization, stringency can be varied by manipulation of three factors: 
temperature, salt concentration, and formamide concentration. 



Factor 


Influence 


Temperature 


High temperature increases stringency 
Low temperature decreases stringency 


Salt 

concentration 


High salt decreases stringency 
Low salt increases stringency 


Formamide 


Decreases melting point of DNA, thus 
lowering the temperature at which a probe- 
target hybrid forms. Thus, rising amounts of 
formamide increase stringency. 



Which hybridization conditions are optimal strongly depends on the type and the GC 
content of the hybrids. RNA:RNA and RNA:DNA hybrids will require higher 
hybridization temperatures than DNA:DNA hybrids. In general, the relative strength 
of different hybrids is RNA:RNA hybrids > RNA:DNA hybrids > DNA:DNA 
hybrids. As a rule of thumb, for mammalian targets containing 40% GC, the optimal 
hybridization temperatures in the presence of DIG Easy Hyb or 50% formamide are: 



For This Type of Hybrid 


■•"opt is 


DNA:DNA 


37 - 42°C 


DNA:RNA 


50°C 


RNA:RNA 


68°C 
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